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Improvements in and relating to the Manufacture of Photographic 

Sensitisers. 
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TVe, Imperial Chemical Iottcjsxries 
Limited, of Imperial Chemical House, 
Millbank, London, S.W. 1, a Company 
incorporated under the laws of Great 
Britain, and Hk*t&y Ara&BD Piggott and 
Eunest BUnnx Kodd, both of Crumpsall 
Vale Chemical Works, Blackley, Man- 
chester, both British subjects, do hereby 
declare the nature of this invention to be 
as follows :— 

Symmetrical and unsymmetrieal dye- 
stuffs of the polymethine series may ibe 
obtained by treating the intermediate 
compounds described in our oo-pending 
Application Mo. 33,493/29 (Serial No. 
344,^09) in the absence or presence of a 
suitable solvent such as , ethyl alcohol, 
pyridine, acetic .anhydride, with hetero- 
cyclic compounds containing external re- 
active methylene groupB. Thus, for 
instance, 

(1) 15 parts of the compound obtained 
by the interaction of 2:3: 3-frimethyl- 
indolenine methiodide and diphenyl- 
formamidine and 7 parts of 1:3:3- 
trimethyl-2-methyleneindoline are boiled 
together with 250 parts acetic anhydride 
for one hour. The deep red solution 
obtained is concentrated by distilling off 
the solvent. On cooling 1 : 3 : 3 : 1 ; 8*: 3^- 
hexamethylindooarbocyanine iodide crys- 
tallises out. Or 

(2) 16 parts of 4he compound ob- 
tained Iby interaction of (juinaldine 
ethiodide and diphenylformamidine (see 
Example 2 of Specification No. 344*40*) 
and 7 parts of 1 : 3 : 3-trbnethyl-2^methy- 
lene indoline are dissolved iaa^Q. pasts, of 
acetic anhydride* The solution is boiled 
under . reflux for 10. minutes. - It is 
cooled somewhat, 50 parts of hot ?w$ter 

] 



added and the mixture vigorously stirred. 
The dyesttdff separates and is isolated. Or 

(3) 24 paTts of the condensation pro- 
duct of 1-methylbenaothiarole ethiodide 
anH diphenylformamidine prepared in a 
similar manner to Example 1 of Specifica- 
tion No. 344,409 are dissolved by heat in 
160 parts acetic anhydride and 18 parts 
of 2 ? 3 ; 3-trimethylindolinine methiodide 
added followed by 5 parts anhydrous 
sodium acetate. The mixture is boiled 
for 15 minutes, diluted with 150 parts 
hot water and the # precipitated dyeBtuff 
purified by lixiviation with ether. 

The present invention concerns the 
application of the said and similar dye- 
stuffs with the object of rendering photo- 
graphic emulsions sensitive to light rays 
in the red and infra-red region of the 
spectrum. Thus, a standard photographic 
einulsion is sensitive only from about 360 
millimicrons wave-length to 500 milli- 
microns wave-length. According to the 
invention we treat a photographic 
emulsion with the dyestuff prepared 
as described under (2) above, so that 
it becomes sensitive over the range 
of wave-lengths 360 millimicrons to 
660 millimicrons. Similarly a photo- 
graphic emulsion treated with the dye- 
stuff obtained according to (3) above 
but using 2-methyl benfioxazole ethiodide 
in place of 2-methyl benzthiazole ethio- 
dide, is sensitive from 360 millimicrons 
wave-length to 600 millimicrons wave- 
length. 

The treatment is carried out ]by, for 
example, bathing the photographic plate 
in a dilute aqueous alcoholic solution of 
the dyestuff. . 

!;3B>ted the 31st day of May, 1930. 
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E, A. BJQTGKEN", 



Iaiperial Chemical House, Millbank, 
London, S/W. 1, 
♦Solicitor for the Applicants. 



COMPLETE 3f*E0mCAl?ION' (AMENBED). 

Improvements in and relating t& tke Matiufaettire of Photographic 

Sensitisers. 



~ Wb> ItfPmjAL OHEmoAii. I^u&eribs 
Limited, of Imperial Chemical Hou&e, 
Millbank, London, 8.W. 1, a Cton^any 
incorporated* under the laws of Great 
f> Britain, and Heket Alfbed Piggott and. 
Eksbst Haket Rodd, both of Orumpsall 
Vale Chemical Works, .BlacMfey* Man* 
Chester, hoth British subjects, do hereby 
declare the nature of this invention and 

10 in what "manner the same is to he peiv 
fomed ? to be particularly described tiftA 
ascertained in and by the following state- 
ment : — . 

Symmetrical and unsymmetrical dye- 

IB stuffs of the polymethine seriea may be 

* obtained by treating the intermediate 
compounds described in our •co-pending 
Application No. 83493/29 (Sferial 
344,409) in the absence or presence of a 

£0 suitable solvent such, as ethyl alcohol, 
- pyridine, acBtic anhydride, wit& hetero- 
cyclic compounds containing external re- 
active methylene groups. Thus, for 
instance, 

25 - parte of the - oompotind obtained 

MmethylfedO' 

^■eBae^^be ilet ^ t e gofeoi? with 
80 350 parte ttO^tto didiyabiflb foiy ' tin e- hou* . 
' - Th e doep red gdlutloil obtained i s tionttto - 
troted by aiDtiB^ : eft 
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orebooyojiino ^ lodi^ ^ 

M f jy (8) 16 parts of the compound ob- 
tained Iby interaction of o^uinMdinte 
ethiodide and di^rhenyl foimanudiift. (s$e 
Example % of Specification Ubu 544,409) 
and 7 parts of 1 : 3 : S.ti^ethM-2-ni^ thyv 

AO lene indoHne are dissolved In- 20 parts oi 
acetic anhydride* "The solution is boiBA 
under reflux* for 10 minutes. It 
cooled flOmowhat, 60. parts oi \%fii water 
added and the.inixlrure vigoroudy atirred> 

£5 The dye&tuff separates, And iaas0late«t. ' Or 
C2) (8), 24 parfe f>f tie condensation 
duct of I-metnylten^thiazole ietnloaide 
and diphenyl fornxamidiue pr spared % 
similar manner %o Exfitoplfrl ;d£ Spedfloac 

.60 tion Kb.- 844,40ft are diafkjtved fa gttt'fe 

1 160 parte acetic' anhydride ana 18 pi 
of 2 1 3 k ^trimethyUndoliniue s^thiod 
added 'followed %f* 6 parts anhydrous 




sodium acetate. The mixture ie boiled 
for 15 minutes, diluted %fti 1L50 parts 
h6t water and the preci^tttfted dyfestiiff 
purified by lixiviation wifk e*fci&S\ fc 

(3 j (4) The compound -obtained by in- 
teraction of 46 parts of 2 : ^rin^ethj^- 
indolenine mfethiodide %AA r ^henJ^- 
formamidine in acetic anhydride 
(Example 1 of Specification Wo. 344409), 
80 parts of '2-methyl'Behzoxazoie ethibdide, 
aM ISO parts of anhydrous potassium 
acetate are boiled together in 100 parts of 
acetic tohydride for 1 hour. For the 
dyestuff. isolated in the usual way, the 
name 1:3: 3-trimethyl-l l -ethylindoxia^ 
carbocyanine iodide is proposed. 

(4) (5) The condensation of the product 
of interaction- of 2~methylbenztnia2ole 
ethiodide and diphenylformamidine pre- 
pared as described in Example 5 of Speci- 
fication BTo, 344,409 (46 parts) with 2- 
methylbenzoxasole ethiodide (30 parts) in 
acetic anhydride in presence of potassium 
acetate trives en orange dyestufi, for which' 
the^ name 1 trdiethylthio-oxacatbo'cyanine 
iodide is suggested. 

According to the present invention we 
apply th& ^symmetrical dyestuffs, e.g. } 
these obtained according to (1), (2), (3) 
and (4 8) ^bove^ to rendet photographic 
emulsions sensitive to light-rays in the 
red and infra-rdd region df the Bpectrum. 
. In carrying our invention into practical 
effect w£ tteat H photographic emulsion 
with Itnfiyninietrical dyfcstuffs described 
abo¥e> e.g. !By bathifig & photographic 
plate in a dilute -toueoiie solution of the 
dye^ttiff. ¥f&%mf a sbliitibii bf 1 
pa*t of dve&tiiff in 8000 pkri* of 50% 
a^ueOT* alwjrudl is prepiared. She stoci 
solution & diluted fdf ti&§ With about 2t) 
pkWa -of vfo&fr, - 100 Co* of 4 the diluted 
solution is' takfeil Off ecLch phdtbg^ghte 
plate of whole-plate size to be tifeSteti, iffrd 
tfi$ pI4fe* 'S imiflgfse^ in th« s^lutfan, 
t^hich H agitated «8n%W, end kept ii m 
m& th«rrf#Stti fo* * $&ioi \M fcb'dtf t 5 
ntmfetBt, 5Sbe ie tfieil \rftsMd Witi 

Ph6t6fei6pKiqt fcfctes thtt« tt^aWd in 
tfcWrda^eg^^n cftfr - inveiitio^ ' brf(?6nt^ 
«6nBftave -fce ifed^it & the foUcWifife 
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_ 9 „ Wave-length rang© in 
Formula of dyestuff millimicrons. 


{prepared as described above under (7 3)) 


360-663 


V 0 
« OX C.GH=CH.CH=C C 8 H 4 

(prepared as desoribed above under (5-4-)) 


360-600 


eft 7 x ii 

(prepared as desoribed above under (4 §)) 


360^640 


Having now particularly described and 2. Photographic emulsions, sensitive to 
10 ascertained the nature of our said inven- light of long-wave length whenever ob- 
tion and in what manner the same is to tained Iby the # process of claim 1 or by its 
be performed, we declare that what we obvious chemical equivalent* 
daan i s: — 3. Photographic plates coated with 
1. Process for the manufacture of emulsions as claimed in claim 2. 
ifi photographic emulsions sensitive to light 

of long wave-length which comprises the Dated the 5th day of March, 1931. 
application to a photographic emulsion of E. A. BIKQEH", 
the unsymmetrical polymethine dyestuffo, Imperial Chemical House, Millbank, 
hereinbefore specifically oubotantiolly- flfi London, S.W, 1, 
SO described. Solicitor for the Applicants. 
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